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Judging Proper Gravel-Pack Thickness 


A envelope of uniformly graded, 
relatively coarse sand or gravel 
surrounding a well screen may be pro- 
vided in either of ways. A 
naturally-developed gravel envelope can 
be produced by removing the fine sand 
and silt from the natural formation, 
bringing these fines thru the well screen 
openings by surging and bailing. An 
artifical gravel envelope can be provided 
by drilling the well somewhat larger 
than the well screen, centering the screen 
in the hole and then filling the annular 
space around the screen with properly 
coarse sand or gravel. The 
material used for the artificial gravel 
envelope must be carefully sized in rela- 
tion to the grading of the water-bearing 
formation in order to function properly. 


What the Gravel Does 

In either case, an important benefit 
of the gravel envelope is the increase in 
efiective diameter of the well. Also, if 
either type of well is correctly designed, 
using the grading of the water-bearing 
sand as the starting point, the gravel 
treatment insures a sand free well. For 
the natural-developed well, choosing the 
correct size of screen slot openings per- 
mits developing the natural gravel treat- 
ment and stabilizing the formation at 
some distance outside the face of the 
For the artificially gravel- 
packed well, choosing a properly graded 
gravel and corresponding screen slot 
openings will prevent movement of the 
water-bearing sand into the well. De- 
tails of both of these points have been 
covered in previous articles of the 
Journal. 

In this article, to examine 
and discuss the factors that determine 


two 


selected 


screen. 


we want 


the proper thickness of the gravel treat 
ment. the benefits of 
gravel treatment is the increase in effe« 
tive well diameter, the relation of screen 
diameter to diameter of the 
gravel treatment is an important matter 
Questions about it arise most often in 
with artificially 


Since one of 


outside 


connection 
packed wells. 
This entire discussion is based on the 
assumption that a continuous slot well 
screen with V-shaped (or undercut) slot 
openings that widen inwardly is to be 
used in the gravel-packed well. Research 
wt. SS of Kobe, Inc.. Hunt 
ington Park, California, more than 18 
years ago proved that V-shaped or un 
dercut screen openings are necessary to 
avoid clogging of the openings. Cober 
ly’s experiments were performed with 
uniformly graded materials and thus 
apply directly to the well screens used 
in artificially gravel-packed wells 
About 15 years ago, K. E. Hill of the 
College of Mining, University of Cali 
fornia, investigated the thickness of 
gravel envelope that is required to pro 
duce a successful gravel screen. Assum 
ing that gravel of the proper grain size 
is used, a uniform thickness of as litth 
as 14-inch around the well screen was 


gravel 


Coberly 


found sufhcient 
This thickness 


satisfactorily 


controlled formation 
sand for all gravel sizes 
smaller than 3 
range of flow rates. 

This work by Mr. Hill 
proves that only a thin wall of properly 
around the 
will prevent movement of sand into the 
|. Obviously, the placement of a 
gravel treatment only 14-inch thick is 
not practical in actual well construction 
can be concluded that. to 
prevent sand-pumping, the gravel pack 
can be as thin as it is practical to put 
in place under 


16-inch and over a wide 
research 


graded gravel well screen 


wel 


However. it 


job conditions. As a 
general rule, two inches of gravel treat 
ment is about the minimum that can be 
More often, job con 
ditions dictate a minimum thickness of 
about three inches. 


properly placed. 


Permeability Ratio 
In order to be of any benefit. the arti 
ficial gravel treatment must have a 
higher permeability than the 
natural formation which it is designed 
Theoretical studies of this 
factor show that if the gravel is 20 times 
more permeable than the natural forma- 
tion, the flow of water 
through the gravel itself is practically 
negligible. The criteria used by Edward 
E. Johnson, Inc. in recommending arti 
ficial gravel treatment, when required, 
gradings that are 50 to 100 
times more permeable than the water 
High permeability of the 
gravel is insured by keeping the uni- 
formity coefficient low that is, by 
making the material as uniformly 
graded as practicable. 
For permeability 


much 


to control 


resistance to 


result in 


bearing sand. 


example, tests of 





three gradings of gravel treatment that 
were recently under consideration for a 
well in a fine sand formation gave the 
following results. Gravel A with uni- 
formity coefficient of 1.5 was 84 times 
more permeable than the natural forma- 
tion; gravel B with uniformity coefh- 
cient of 2.0 was 63 times more perme- 
able than the formation sand; and grav- 
el C with uniformity coefficient of 3.0 
was 34 times more permeable than the 
formation. The average grain size of all 
three gravels was approximately 0.080- 
inch, and each would safely control the 
fine sand of the natural formation. For 
this job, a material graded from 1/16” 
with uniformity coefficient not 
greater than 1.7 was specified. 

Too often, coarse gravels are used by 
drilling contractors who over- 
emphasize high permeability of the 
gravel and ignore the importance of 
grading the material so that it will con- 
trol the formation and prevent sand- 
pumping. As a substitute for using ma- 
terial of the proper grading, they in- 
crease the diameter of the well on the 
theory that the velocity of the water at 
the outer face of the gravel will thus be 
reduced to a point where it will not 
move the sand into the gravel. Failures 
of thousands of wells constructed along 


” 
to ly 


some 


these lines give ample evidence that you 
cannot substitute false assumptions for 
sound facts. Contrary to what is ex- 
pected, the formation sand does filter 
into the outer few inches of 
large-diameter, coarsely-graded 


Much of the 


these 
gravel 
then 


treatments. sand 


works its way down thru the gravel by 
gravity unless the water velocity is high 
enough to bring it on thru and into the 
well screen. The sand that settles thru 
the gravel gradually fills up the voids in 
the coarse material and cuts down the 
yield of the well. The sand that comes 
thru into the screen, of course, makes 
the well a sand-pumper. 

Thus using more gravel rather than 
correct grading of gravel to screen the 
formation sand is neither logical nor 
satisfactory. Sand-free operation of the 
completed well depends upon the grain- 
size of the gravel treatment and is not 
related to the well diameter 


Development Problem 

One of the most important factors to 
consider in choosing the thickness of 
the gravel treatment and the di- 
ameter is the development work that 
must be done to complete the well after 
the gravel has been placed around the 
well screen. 

Although done somewhat differently 
than the operation of creating a natural 
gravel development of an 
artificially gravel-packed well is impor- 
tant. What can be done to bring the 
gravel-packed maximum effi 
ciency by proper development is closely 
related to the thickness of the gravel 
pack as can be seen from the following 
discussion. 

When the hole for a gravel packed 
well is drilled, a thin skin of relatively 
impervious material is plastered on the 
wall of the hole. When the gravel has 


well 


treatment, 


well to 


Diesel-powered, portable, electric generator-set used by the Pennsylvania Drilling Company 
to supply electricity for extensive pumping tests on wells. The equipment is also rented as a 


service to drilling contractors in the Pittsburgh 


Two 


area. 


All methods of drilling gravel-packed wells 
leave a skin or wall cake of mud or silt and 
fine sand which becomes sandwiched between 
the gravel and the natural formation. This 
material must be completely removed by de- 
velopment work. The thicker the gravel the 
more difficult it is to insure complete removal 


been placed around the screen, this skin 
or wall cake sandwiched be 
tween the and the face of the 
natural formation. One of the objects 
of the development work is to break up 
and remove this material. 

If the well is drilled by cable tool 
methods, the skin is formed as the outer 
temporary casing is forced 
then pulled back. These movements of 
the casing produce a troweling actien 
that “slick” of silt and clay. 
Also, the vibration of the sand around 
the casing resulting from any driving 
that may have been done tends to den- 
sify the sand immediately outside the 
well. 


becomes 


gravel 


dow n and 


leay es a 


If the well is drilled by conventional 
rotary methods, the wall cake is formed 
as the drilling fluid seals the inside of 
the hole. 


This rubbery lining requires 
more subsequent development work to 
break it up and remove it than does the 
“skin” resulting from cable tool drilling. 


A wall cake is also formed the 
inside of a hole drilled by the reverse 
circulation rotary method. Although 
drilling mud is not normally added to 
the drilling water, some quantity of silt, 
clay and fine sand is picked up from 
These 
fine materials are recirculated with the 
water as drilling proceeds. Varying 
amounts of these are filtered out on the 
wall of the hole as water flows out into 
the formations from the hole under the 
excess fluid pressure that is maintained 
to keep the hole open. These fines 
assist the drilling operation by partially 


on 


the formations being penetrated. 
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plugging the face of the hole and thus 
reducing water loss. 

No matter what method of drilling is 
employed, there is a thin layer of ma- 
terial sandwiched at the outer face of 
the artificial gravel pack that must be 
removed. The presence of the gravel 
envelope creates some diMiculty in ac- 
complishing this job. The thicker the 
gravel treatment, the more difficult it is 
to insure complete removal of the 
“skin” or wall cakes. One of the rea- 
sons for this is that a properly designed 
gravel pack is so permeable, offering so 
little resistance to flow of water, that 
there is much more tendency for surg- 
ing operations to slash the water up and 
down in the gravel envelopes than to 
cause movement into or out of the 
natural formation at points where it 
may be partially clogged. The thinner 
the gravel pack, the surer you can be 
of removing all of the undesirable fine 
sand, silt, and clay in developing the 
well. (Polyphosphate dispensing agents, 
plus a little calcium hypochlorite, effec- 
tively assist removal of the silt and 
clay.) 

Three factors, then, must be intelli- 
gently weighed in choosing the diameter 
for a gravel-packed well. Cost is the 
first one, since cost goes up more than 
in direct proportion to size. Larger 
effective diameter is beneficial, but only 
if you can fully depend upon the de- 
velopment work to effectively undo any 
damage to the permeability of the for- 
mation resulting from the drilling 
operations. 

The logical conclusion from this is 
that moderate thicknesses of the gravel 
pack and moderate sizes of wells repre- 
sent the best choice under all but ex- 
ceptional circumstances. The thickness 
of the gravel pack should be about three 
inches as a minimum and about nine 
inches as a maximum. If a 12-inch 
well screen is used, this would result in 
well diameters from 24 to 30 inches. 
With a 16-inch well screen, the corre- 
sponding range in well diameter would 
be from 28 to 34 inches. 


Wells In Michigan 

Results from actual jobs bear out the 
concept that gravel-packed wells of 
moderate diameter perform excellently 
if they have been correctly designed in 
every detail. In western Michigan, sev- 
eral 16-inch diameter wells with 10-inch 
Johnson Well Screens are highly efhi- 
cient. The gravel envelopes in these wells 
is three inches thick. The water-bearing 
formation consists of very fine uniform 
sand at each location. The gravel pack 
material in each case is graded from 
1/32-inch to a little over 1/16-inch. 
No. 30 (.030-inch) screen slot openings 
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Well Screen Prices 


Since January, the price of cop- 
per has taken two jumps for a 
total raise of 20 per cent. Nickel 
went up seven per cent in Febru- 
ary. tron and steel prices are 
now moving upward. Prices of 
Johnson Well Screens are still the 
same as in 1950. 

We have tried to hold the line 
in prices, having already absorbed 
wage increases of about 30 per 
cent since 1950. The latest boosts 
in copper and steel, however, 
make it probable that well screen 
prices will have to go up. We are 
seriously studying the increases in 
our production costs. 
schedules will be 
shortly. 

Drilling contractors should keep 
a “weather eye” on all material 
prices during the months ahead. 


New pric e 


mailed out 











were chosen for most of the wells. All 
the wells pump sand-free. Specific 
capacities of the wells vary from 6 to 
16 gpm per foot of drawdown; 
yields vary from 200 to 400 gpm. 
Pumping show little to be 
gained in this area by increasing the 
diameter of the gravel pack. The only 
direct comparison in the same area is a 
26-inch gravel-packed well that has a 
specific capacity of 9.4 gpm per foot of 
drawdown and total yield of 225 gpm. 
This is about the same as the average 
specific capacity of the 16-inch wells. 
In southern Michigan, records of two 
12-inch gravel-treated wells with 6-inch 
Johnson Well Screens showed good re- 
sults. The wells are 48 feet deep, the 
gravel is uniformly graded from 1/32” 
to 3/32” and the screens are each 10 
feet long with No. 30 (0.030-inch) slot 
openings. One well has a specific capac- 
ity of 22 and the other 25 gpm per foot 
of drawdown. These values are very 
high for the shallow, fine-sand aquifer 
in the area where the wells are located. 


total 


tests 


Long Island Experience 

Below the glacial deposits on Long 
Island, New York, there is an impor- 
tant aquifer called the Magothy sand. 
It varies from two to four hundred feet 
in thickness. The formation consists of 
fine uniform sand with much silt and 
vome clay irregularly mixed with the 
sand at various spots. Many different 
combinations of well diameter, screen 
diameter, and grading of gravel have 
been tried over the years for wells in 
the Magothy formation. It is not an 


easy aquifer to handle because of the 
fineness of the sand and the unpredicta 
ble variations from spot to spot in the 
silt and clay content. 

Best results have been obtained from 
28-inch and 30-inch diameter wells 
equipped with 12-inch screens. The 
proper grading of gravel pack usually 
requires screen slot openings on the 
order of 0.060-inch. Screen lengths of 
10 feet and more are required for wells 
of 1,000 gpm or over. Experience has 
shown that using the proper length of 
screen in the Magothy formation is of 
far greater importance than blindly in 
creasing the thickness of the gravel 
pack and enlarging the diameter be 
yond 30 inches. 

A typical municipal well drilled in 
1952 with 30-inch diameter gravel pack 
and 12-inch Johnson Well Screen, 50 
feet long, pumped 1,711 gpm with 38 
feet drawdown. This is a specific capac- 
ity of 45 gpm per foot of drawdown. 
Specific capacities up to 60 gpm per 
foot of drawdown have been obtained 
by the same drilling contractor where 
longer screens were employed. In 1954, 
this contractor completed a 24-inch 
gravel-packed well with a 12-inch John- 
Well 50 feet long, which 
test-pumped at 1,500 gpm and 
showed a specific capacity of 48.4 gpm 
per foot of drawdown. Although 6 
inches smaller than the other example 
just cited, the efficiency of this 


son Screen, 


was 


well 


One of three 20-inch gravel-pecked wells, 80 
feet deep, drilled for the town of Winnsboro 
by the Crooks Well and Pump Co. of Winn 
field, Lovisiensa. The picture shows « 12-inch 
Johnson Everdur Screen, 36 feet long, with No. 
40 slot openings being installed. Each well was 
tested at 700 gpm with 20 feet drawdown. The 
three wells could readily supply 3,000,000 gal. 
lons of water per day for the town. 


Three 








compares favorably with that of the 
larger diameter gravel envelope. 

All of the wells referred to here were 
drilled by the reverse circulation rotary 
method. This method is admirably 
suited to drilling in the Magothy for- 
mation. 


Gravel-Packed Wells in Oklahoma 

During the past two years, a con 
siderable number of irrigation wells 
and municipal wells have been drilled 
in what are called the “terrace deposits” 
of Oklahoma. These are fairly shallow 
deposits of sand and gravel that cover 
rea: omably large areas of several coun 
ties in Oklahoma. The total saturated 
thickness of the formation is quite 
limited, seldom exceeding 30 feet. The 
formation is highly permeable in most 
places. 

Both naturally-developed and arti 
ficially gravel-packed wells of various 
sizes have been constructed in the ter 
race deposits, utilizing Johnson Well 
Screens. The accompanying table shows 
the yields and specific capacities of 
several of the artificially gravel-packed 
wells. The jobs are arranged in the 
table according to the outside diameter 
of the gravel treatment. 
wells were drilled by the reverse-circula 
rotary method, whereas 
were drilled by cable-tool equipment 

A study of the results reveals that the 
yield and efficiency of the gravel-packed 


Some of these 


tion others 


wells are not greatly influenced by 
variations in the diameter. It seems 
obvious that other factors have more 


effect upon the well capacity than does 
the diameter. Saturated thickness and 
screen length probably are the most im 
portant factors. From this information, 





Equipment for pump-testing 12-inch wells for 
Green River Stee! Corporation Steel tank was 
used for measuring the volume of water; the 
time to fill the tank was determined and rate 
of pumping calculated. Andriot-Davidson of 
Loulsville, Kentucky, had contract for wells for 
this new plant. Wells were tested at 800 gpm 
and 1200 gpm. 


Four 


therefore, one concludes that a moder- 
ate diameter of gravel pack, say 30 to 
4 inches, is entirely adequate and little 
is gained from larger wells. 


Example in Ohio 

A rather startling instance of drilling 
wells that “over-sized” in relation 
to the hydrologic conditions occurred 
about two years ago at an industrial 
plant in central Ohio. This plant has 
had difficulty in getting a dependable 
supply of ground water for its needs, 
which total about 800 gpm. A consult- 
ing firm was called in to make a ground 
An electrical resistivity 
survey was made and a number of test 
holes were drilled. 
found which the consultant felt would 
adequately supply the required water to 
a series of wells. One formation was 
shallow, more than 40 feet below 
the surface. The other was 90 to 120 
feet deep It was decided to develop 
the shallow aquifer first by constructing 
six gravel-packed wells, all to be con- 
nected to a common header line and 
pumped on suction lift. 

Large diameter holes drilled by the 
reverse-circulation rotary method were 
insisted upon by the consultant. Upon 
completion, the wells delivered a total 
of 600 to 700 gpm for a few months 
but the yield decreased as time went on. 
A year later the total combined pump- 
age from the six gravel-packed wells 
only 100 gpm about 17 gpm 

Investigation of the situation 
showed that the wells were not plugged 
up but that the total yielding ability 
of the aquifer was only about 100 gpm 
when pumped year in and year out. At 
first the wells were sustained by water 
stored in the aquifer but when the 
exhausted the 
aquifer could then supply only water 
in an amount equal to the rate of re 
charge which later calculations showed 
to be about 100 gpm on a long term 
basis. 

These wells were clearly not designed 
to fit the geologic or hydrologic condi- 
tions of the area in spite of the fact that 
an extensive study preceded the drilling 
of the Important factors were 


are 


water study. 


Two aquifers were 


was 
ear h 


water im storage was 


wells. 
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ignored simply because somebody had 
the idea that nothing but large diameter 
wells would do. In place of using six, 
large, gravel-packed wells, the entire 
yield of the shallow aquifer on the com- 
pany property could be obtained easily 
from three or four eight-inch tubular 
wells, 
Practical Conclusions 

From both theoretical analysis and 
comparative studies of results on actual 
jobs, we see that the proper selection 
of the size of a gravel-packed well re- 
quires consideration of several factors. 
We must discard once and for all the 
idea that large diameter will, of itself, 
prevent sand-pumping. Choosing the 
correct grading of gravel is the only 
sound way to make gravel-packed wells 
sand free, regardless of thickness of 
gravel treatment and diameter of the 
well. 

The importance of completely remov- 
ing the skin or wall cake that may be 
sandwiched between the outer face of 
the gravel and the natural formation 
sets a practical limit on the thickness 
of the gravel pack. As a general guide, 
it has been found that the thickness 
should not exceed nine inches. The 
minimum thickness can be as little as 
the means of placing the gravel around 
the screen will permit. In most cases, 
it is dificult to insure proper placement 
in a space less than three inches thick. 
Like other details of the design of arti 
ficially gravel-packed wells, sound rea 
soning must be applied in judging the 
diameter that best satisfies the job con 
ditions. 
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The Causes of Legal Problems 


Three major factors set water supplies apart from 


other resources and emphasize the trouble potential. 


gee factors set water supplies 
apart from other resources and lay 
a foundation for unique legal problems. 
One is the great and complex scope of 
water resource use. The management 
and production of most resources are 
carried on by specialized enterprise. 
Water, however, is dealt with directly 
by interests that are representative of 
the entire citizenry and economy, are 
exceedingly numerous and universally 
dist ‘buted, and are generally unco- 
ordinated with one another. Stated more 
simply, everyone makes use of the re- 
source, often directly and usually with- 
out much reference to other users. 
Another factor important from the 
legal standpoint is the peculiar nature 
and behavior of this resource. It is, 
first of all, highly dynamic always 
moving, always changing, varying 
radically and unpredictably from sea- 
son to season. It responds quickly to 
artificial and natural influences and, in 
such response, recognizes no property 
lines. Much of its behavior is very ob- 
scure, especially 
ground. Thus, 
interest at 


when it is under- 
what is done by one 
location may have a 
pronounced effect at other places and 
on other parties. Yet the latter are 
often either unaware that a change has 
occurred or ignorant of what caused it. 

A third major distinction between 
water and other resources is the public 
attitude toward it. Lifelong acquaint- 
with water, its apparent abun- 
dance, and its regular use tend to cause 
the individual to take it for granted. 
This attitude leads to a contempt for 
research and study while the situation 
seems satisfactory and to unsound so- 
lutions when problems arise. To put 
it bluntly, few people take much inter- 
est in water till trouble arises, and then 
everyone becomes an expert. A few 
examples will illustrate the point of 
these observations. 


one 


ance 


Ground Water Levels 
The production of water from any 
well, no matter how slight the flow, 
causes some lowering of the ground 
water level in the immediate vicinity. 


Mr. Billings is chief of the Hydrology 
Division of the State Water Resources Com- 
mission, Lansing, Michigan. 
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By Norman F. Buttines 

If the producing formation is 
artesian, the effect may be quite local 
but even such aquifers can be lowered 
enough by municipal pumping to cause 
trouble. Where the formation is arte 
sian, the effect may extend for consides 
able distances. An artesian 
is simply one which is overlain by a 
relatively watertight stratum like clay or 
shale and which is full of water under 
such hydrostatic pressure that it will rise 
in wells to an elevation higher than the 


non 


formation 


bottom of the watertight stratum. Pk 
cause water is relatively incompressible 
and the confining strata of an artesian 
formation are relatively rigid, pressure 
changes through the 
formation rapidly and far. Other things 
being equal, the greater the 


are transmitted 
pumpage 
the greater the lowering of th 
level. 

Municipal water supply 
result in 


water 


wells often 


heavy drawdown In a few 


McCarthy Well Co. of St. Paul drilling « well 
400 feet deep into the Jorden sandstone to 
supply water for air-conditioning « new build 
ing in downtown St. Paw’. Twenty-‘tour-inch 
casing was set to the St. Lewrence formation 
and « ié-inch liner comented into the Si 
Lawrence. The static level is at 40 feet: « 
1,000 gpm pump will be installed 


fortunate towns, drawdown may lx 


measured in inches, but in most city 


wells, drawdown of several feet some 
times tens of feet occurs, and the area 


significantly affected extends over hun 


dre ds of 


Recent vears have 


acres or even square miles 
seen great residential 
development just outside the corporat 
limits and beyond the reach of 


The re 


wells 


muni 
all dwellings» 
many of which 
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pumps are 
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ipal water service 
their 


shallow 
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are as as possible 
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utilized wherever they can be 
sensitive to 
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any event 
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the top of the 
simply 
standable 


level changes if 
lw low 
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well sereen, the 
quits producing, to the 

well own 
It i 
such a problem de 
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through the 
only 


creases years, coming to 
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public 
failing 
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slight 
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able 
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each other 
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Purposes 


suburban wells may bee 


well 


“ arch is 


known however 
often 
conditions 

Also 
located 


without 


cannot he too close to 
vir ld 


sometimes 


re duction in 


two reasons, as well as 
of isolation, it is 
necessary to construct municipal well 
outside the corporate limits At Hart 
Mich all of the welle are 


out underground for 


instance 
but the 
mations that supply the municipal and 


for 
of town 


many of the suburban private wells ar 
that 
order to 


under 
mally the 
supply its 


enough pressure 80 
wells all flow In 
customers needs 
had to take 


and to 


howe ver 
than the 
pumy 


the city has more 
install 


During recent summers several private 


natural flow 


owners have complaine d that flow from 
their wells has been reduced or stopped 
at least temporarily 
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Before Flint, Mich., decided upon 
the construction of a surface reservoir, 
it cooperated with the U. S. Geological 
Survey in a study of ground water 
prospects, Although a substantial sup- 
ply was found, pumping tests showed 
that, if this source was utilized for mu- 
nicipal supply, water levels in several 
hundred private wells would be lowered 
enough to require the installation of 
deep well pumps. 

The causes of well failure are not 
limited to the pumping of other wells. 
Every flowing well supplied by a given 
formation tends to reduce the pressure 
at other wells. A lowering of the pres- 
sure surface (the height to which en- 
closed waters will rise) is produced by 
a flowing well just as it is by a pumped 
well, and the greater the flow, the 
greater the pressure drop. Sometimes 
the flow breaks through the watertight 
stratum that confines the artesian 
water outside the casing. Such an 
event occurred at Indian River, Mich., 
several years ago during the repair of 
a private well. Flows of many neigh- 
boring wells dropped immediately, and 
the pressure was no lounger adequate 
to lift water to second-story bathrooms. 
The opening was sealed, after much 
trouble, by drilling a second well that 
was pumped at a rate high enough to 
stop flow through the breach. Cement 
was then injected into the breach and 
allowed to harden. 

In summary, any 
from an artesian formation will be 
followed by the lowering of levels 
throughout the area. The quantities 
removed by municipal wells are often 
great enough to affect other wells hun- 
dreds and sometimes thousands of feet 
away. Furthermore, no artesian for- 
mation capable of supporting municipal 
wells is totally sealed off from shallow 
or nonartesian ground waters. 
where, each artesian 


removal of water 


Some- 
formation is in 


contact with an area whose ground 
waters, lakes, and streams recharge or 
replenish it. The net result of tapping 
the formation is a lowering of ground 
water and lake levels or of stream flow 
in the recharge area. 


Ground Water Pollution 
Soluble wastes placed in or on the 
ground have the same opportunity as 
rain and snow to percolate through the 
soil into subterranean water reservoirs. 
If the point at which the wastes enter 
the reservoir is within the area of 


i a 


The ground-water laws of New 
Mexico regulate well drilling and 
the use of its water resources. 
However, wells can be drilled with- 
out limit just over the state line in 
Texas, since Texas has no effective 
law to control ground-water use. 
New Mexico claims the Texas wells 
are draining much water from the 
water-bearing formations in New 
Mexico and that something ought 
to be done about it. There have 
been su ions from some that 
New Mexico ought to start legal 
action unless Texas remedies the 
situation. This argument points 
up only one of the many com- 

ications in ground-water control. 


ne 


drawdown caused by a well, they will 
eventually enter the well. In Michi- 
gan, such pollution of city wells has 
occurred at Edmore (salt), where the 
source was attributed to the wastes of 
nearby pickle-brining stations; at Alma 
(phenol), from the waste-burning pit 
of an oil refinery; at Douglas and 
Grandville (chromates), from plating 
plants; and at Lansing (picric acid), 
from a chemical plant. In most of these 
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Detailed studies of 
revealed this picture of 


round water prospects for a municipal supply for Flint, Michigan, 
geological conditions. 
sand and gravel aquifer to be hemmed in on two sides by clay. 


Pumping tests and test drilling showed the 
If large municipal wells were 


put down into this aquifer, they would lower the water level considerably over a large area while 
pumping and thus cause trouble for several hundred owners of private wells that already obtain 


water from the aquifer. 


Six 


I}bustration, courtesy U. 8. Geological Survey 


instances, the city has been involved 
only as a recipient of injury. At Grand- 
ville, however, the immediate source of 
pollution was believed to be a city sewer 
that carried chromium-bearing wastes 
from the plating plant. Ard at Bronson, 
Mich., where disposal of chromium 
wastes into a shallow pit is now in liti- 
gation, both the pit and the sewer carry- 
ing the waste to it are city owned. 

A new source of ground water pol- 
lution is air-conditioning and other tem- 
perature control systems that use water. 
There is a growing tendency, inspired 
by the desire both to maintain ground 
water levels and to avoid high sewer 
taxes, to dispose of the warmed waters 
underground. Proof of the deleterious 
effect of this practice is lacking in 
Michigan, but, on Long Island, N.Y., 
it has caused the temperature of ground 
water supplies to rise as much as 20°F. 
Where open cooling systems are used, 
there may also be the danger of bacteri- 
ological or even chemical contamination 


Stream Flow 

The widespread and complex inter- 
relationship among finds 
greater surface waters 
than in ground waters. Although the 
flow of streams is visible, in contrast 
to the movement of ground water, it is 
much more rapid and varies quanti- 
tatively to a much greater degree. 
Stream flow is, accordingly, difficult to 
evaluate. The field of conflict among 
users is even wider than with ground 
water, surface water 
not only for supply but for recreation, 
power development, navigation, and 
disposal. Moreover. the geo- 
graphic area of interrelated problems is 
often much larger. 

The extent to 
varies depends not 


users even 


expression in 


because serves 


waste 


which stream flow 
only on the weather 
but also, to a very great degree, on the 
the drainage area. The 
Manistee, Boardman, and other Michi- 
gan streams whose drainage areas con- 
tain much outwash plain or sandy mo- 
raine are very stable. Streams like the 
Cass and Clinton, the watersheds of 
which contain large percentages of lake 
plain and till plain, are much more 
flashy. In July 1952 low flow in the 
Rogue River, at Rockford, Mich., was 
70 cfs, while in the River, at 
Frankenmuth, Mich. it was only 63 
efs. Yet, above the places mentioned, 
the Cass drains a watershed nearly four 
times as large as that of the Rogue. 
During a dry spell in August 1944 the 
Cass declined to a minimum daily flow 
of 15 cfs, and the average for the 
month was only 20 cis—from 848 sq. 
miles of drainage area. It may be as- 
sumed that the 20-cfs flow was natural, 
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geology of 


Cass 





Earnest Coon of Swoope, Virginia, drilling « 
farm well near Augusta Springs. 


but the 1.5-cfs minimum was due to the 
operation of the village-owned dam. On 
smaller streams that drain areas of simi 
lar geology. the flow may drop to much 
lower The periods of low flow 
coincide with times of greatest 
municipal demand, as well as with the 
maximum need for 
tively type 


rates. 


often 


irrigation—a rela 
of water use in Michi 
irrigation 


new 
Most 


at rates of 


gan. systems use water 
hundreds of gallons per min 
means that, where a 
stream is involved. they 
can affect or be affected by municipal 
pumpage. 


Mic higan 


increase in 


which 
medium-size 


ule. even 


tend to 
downstream. During 
drought periods, however, the less sta 
ble of them may flow for miles without 
an 


rivers ordinarily 


size 


even lose water 
and An 
example is the Clam River, with its 
Lake Cadillac. Several 
f he« ks have show na progressive less- 
ening of flow 


increase and may 


through evaporation seepage. 


headwaters in 


for some miles below the 
lake, the loss being attributed to seep- 
Other streams undoubtedly 
significant portions of their flow to 
stream bank and emergent vegetation 
It is, therefore. not safe to shut off a 
dam entirely and assume that the stream 
below will quickly pick up enough flow 
for downstream needs. 

The kind of stream that tends to fail 
during drought is sensitive also to 
flood. Many of the smaller dams in 
Michigan have inadequate flood water 
spillways. Visual 
that dams are deficient in other 
structural respects. Generally, the small- 
er a stream of a given type, the greater 
its maximum runoff per unit of drain- 
age basin—20 cfs per square mile of 
area has recorded for 
streams with drainage areas 


lose 


age. 


inspection indicates 


some 


drainage been 


Michigan 


greater than 500 sq. miles 
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Stream Pollution 

Streams may be polluted in the fol 
lowing ways: 

l. By organisms, 
usual of which is 
Such pollution can endanger health if 
the for fishing, bathing. 
or domestic supply. It is sometimes 
said that a stream purifies itself in flow 
ing a 


the 


sewace 


disease most 


source raw 


water is used 


certain distance. Certainly. dis 
forever in a 
foreign environment factors that 
sustain or damage life vary 


greatly from stream to stream and time 


live 
The 


bacterial 


ease bacteria cannot 


to time, however. and no dependence 


should be placed on an arbitrary 
“purifying” distance 
2. By 


which, through decomposition or chem 


oxygen-demanding material. 
ical action, will remove enough of this 
element from the water to injure fish o1 
fish food. Sewage is a 
such pollution 


major source of 


». By taste produc ing substances like 

phenol 
1. By 

chromium and cyanide 
5. By 


rides 


poisons, such as hexavalent 


common chemicals like chlo 
sulfates effect is to 
render water less usable for supply or 


and whose 


to increase treatment costs 
6. By 


adversely 


which can 
fish food. 


navigation 


oils and 
affect 


greases. 
fish and 
waterfowl, small-boat 

7. By silt 
which can clog the channel and, in time 
of flood. be 


lands. 


solids, such as and fiber 


deposited on flood plain 


Six inch Johnson Everdur Well Screen 


installed in well 126 feet deep for Miracle Shopping Center at Eau Claire 


capable 
tractor 


Some municipal water 
taken from lakes, either inside or out 
side the Where the 
lake is large and the pumpage is small 
its effect is not likely to 
For example, 3 months’ pumpage at 
| mgd is equal to about 30 in 
100-acre lake or 3 in. on a 
lake. On lakes that 


summer levels too low to 


supplies are 


corporate limits 


be significant 


on a 
1L.OOD-acre 
fall to 


riparian 


normally 

sull 
additional 

Water-front 


development is often carried on so close 


users, even a few inches of 


lowering can cause troubk 


that high levels are 
that 


water in 


to the water's edge 
equally objectionable, a situation 
can hamper attempts to store 


Any 


tion tends to meet with increasing pub 


times of plenty reservoir Hluctua 


lic resistance, ¢ spec ially where water 
side development is permiutte d 
Almost type of 


source, except possibly the Great Lakes 


every water supply 


can cause legal 
Many 
the 

user as either plaintiff or defendant. As 
itself is dynamic 


1s subject to factors than 
problems for the user types of 


problems can involve muri ipal 
and its uses are 
the 
is seldom possible to provide lor every 
Nevertheless, it should al 
mind that sup 
affect a broad 
foresight should 


be employed in their planning 


walter 


constantly changing with times, it 


contingency 
wavs be borne in water 
ply developments may 


area, and onside rable 








10 feet long with No. 15 slot openings ready to be 


Wisconsin. Well is 


of delivering 150 gpm Olson Brothers (five of them) of Eau Claire is the dr ling con 





Here is the story of how mankind’s 


continuous quest for fresh water is 


being answered in the Belgian Congo 


Clean Water-- Better 


H°’ develop local water supplies that 
are clean and safe for the native 
population this objective is of high 
priority among the duties set up by the 
Belgian Government for its Hydrologi« 
Service of the Belgian Congo. As the 
result, hundreds of thousands of people 
-in this African now 
have access to clean, unpolluted water 
for the first time in their history. The 
steps being taken to carry out the ob- 
jective are simple but effective. They 
consist mainly of physically improving 


central territory 


natural springs, already used as water 
points, to eliminate chances of pollution 
by men and animals: 
many 


and of setting up 
water points by drilling 
small wells and equipping them with 
pumps 


more 


These simple elements constitute a 
common-sense program capable of being 
carried out. And precisely because they 
are practical ideas rather than grandiose 
schemes, we in the United States are 
apt to underestimate their importance. 


Unfortunately, our tendency is to think 
only in terms of big projects and huge 
capital investments when we try to assist 
For the sake of 


sacrifice prac- 


underdeveloped areas. 
mere often 
ticality. 


bigness, we 


The majority of the natives continue 
their daily water supply from 
ancestral water points. These water 
points, usually difficult to get to whether 
they be near the village or several miles 
distant. are situated on the bank of a 
river or a small spring-fed pool At 
these places, clothes are washed and 
baths are taken before the household 
water for drinking and cooking is 
picked up and taken home. Women 
transport the day's water supply in jars 
carried on their heads. 

The ancestral custom has been to as- 


to get 


sign a water point to a certain number 
of users living within a reasonable dis- 
tance. The program of sanitary im- 
provement of existing water points and 
creation of additional 


sanitary water 


Health 


points by drilling wells follows generally 
the same rules of distribution. However, 
the wells are more accessible and closer 
to the people reducing greatly the time 
needed to obtain the daily water supply. 
This makes more available for 
productive work. The clean water re- 
duces sickness, adding further to pro- 
ductivity. Thus, the standard of living 
for several million people can move up 
to a new level as the result of providing 
local water supplies from small wells. 
Percussion and jetting methods are 
used to drill the wells. Normally four 
inch wells are employed. Long-handled 
hand pumps are installed in wells less 
than 50 feet deep. Hand-operated, ro- 
tary, pump heads with and 
three-inch working barrels are used for 
wells from 50 feet to 250 feet deep. 


hours 


two-inch 


Geologic Conditions 
According to engineer-geologist G 
Borgniez, director of the Hydrologi 
Service of the Belgian thick 


Congo. 
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sand deposits cover about three-fourths 
of the area of the country. Ground 
water is found in this geological forma- 
tion under water table conditions. The 
quantity of ground water varies from 


Southeast Asia also needs more 
small wells for local water supply. 
A recent publication of the World 
Health Organization reports as fol- 
lows: 

“We have in one area here 
some wells which furnish 
water indis to life but 
which are 13 to 14 kilometers 
(about 9 miles) distant from 
the community. A wife can 
make only one trip a day to 
fetch the necessary water, 
which she carries in a bucket. 
This quantity of water is quite 
insufficient for the needs of a 
husband. The only solution, 
therefore, is to have more 
than one wife.” 


place to place depending on the rain 
fall, the topography, the thickness of the 
sand formation and the 
coarseness of the sand. 
Studies of the geology of the water- 
bearing sands and the results of test 
drilling have shown that jetting methods 
can be used to advantage in sinking the 
deeper, small diameter wells. Dug wells 
with lined concrete pipe are used where 
the water table is high and depths do 
not exceed 40 feet. For almost all other 
cases, 4-inch steel casing jetted down 
to the maximum depth possible has 
been found to be most practical. \ 
well screen is lowered inside the casing 
and the casing pulled back to expose the 
screen in the water-bearing sand. 


grain-size or 


Both gauze-covered screens and Ever- 
dur well points have been used. The 
Everdur well points chosen be- 
they fabricated of a single 
corrosion-resistant metal and will last 
in the aggressive waters found 
in this tropical country. 
the continuous slot openings of the 
welded Everdur screen permit better 
development of the water-bearing sand 
around the screen. 


were 
cause are 
longer 


Furthermore. 


Drilling By Jetting Method 

Working in a primitive country makes 
it necessary to assemble all materials 
and tools ahead of time. Other impor- 
tant preliminary operations include ar- 
ranging the site (few 
roads are available) and bringing in the 
water needed for the drilling work. 

Practically all operations must be 
hand methods because of the 
necessity of local labor and 
because of other limitations in a primi- 


access to well 


done by 
using 
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tive country. A tripod and hand hoist 
are set up over the well site to handle 
the casing and drill pipe. The 
power-driven equipment employed is 
the jetting pump 

A starter length of pipe a few feet 
long is first set in the ground, the earth 
being solidly tamped around it to hold 
it strictly vertical. This pipe is a little 
larger than the 4-inch casing 

The jetting inside the 
starter pipe and drilling is begun. The 
jetting pump used for 4-inch wells de 
livers 25 gpm at pressures of 50 to 100 
pounds per square inch For 
well the capacity 
larger at 
the jetting water flows 
out the top carrying the cuttings out of 
the hole it is caught in a shallow pit 
The cuttings settle out in the pit and the 
water is recirculated through the jetting 
pump 

The well is sunk as deep as possible 
into the aquifer The 4-inch casing is 
lowered in the well as the hole is kept 
open by the pressure of jetting water 


only 


pipe is set 


larger 
must be 
these 


diameters, 
correspondingly same 


pressures As 


usually several feet 
long. is then lowered through the casing 
to the bottom of the well, after which 


the casing is pulled up a distance suf 


The well screen. 


ficient to expose the screen in the water 
bearing sand. The lead packer at the 
top of the screen is expanded to make 
a sand tight seal inside the casing 
Development of the carried 
out by alternately pumping and back 
washing until the well is sand-free and 
the water is and free of all 
turbidity. Upon completion the well is 
tested and the pump is installed 
Masonry troughs to be used for wash 
ing clothes simple facilities for 
bathing provided near the well 
These simple but highly effective im 
provements relieve the natives of time 


well is 


clear 


and 
are 


consuming water carrying and disabling 
water-borne disease 


Improvement in local water supply 
100,000 people in the 
1950 and 
1951 brought about widespread health 


for 


known as Ruanda-l rundi in 


some area 


benefits. Comparing vital statistics in 
1949 with those in 1951. amoebic 
dysentery decreased 64 per cent, bacil 
lary decreased 58 per cent, 
and typhus and paratyphus decreased 
70 per cent These fruitful results 
constitute a great stride toward better 


dysentery 


living. 


Article based on, “Water Supply Problems 
in the Belgian Congo,” by G. Borgniez, Chief, 
Hydrologic Service of the Water Supply Ad 
ministration of the Belgian Congo and 
Ruanda-Urundi; published in the Revue of 
the Royale Belge des Ingénieurs et 
des Industriels. (1955). Photos courtesy of the 
author 
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Top: Triped and jetting pump used for sink 
ing 4inch wells 

Next: Return flow around jetting pipe bring 
ing up cuttings. 

Next Adding s length of pipe to jetting line 


Bottom: Pumping and developing well to 
remove fine sand and silt from formation around 
the well screen 
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TOM'S 
COLUMN 


ao two weeks ago | gave a talk to 
a certain club | belong to, 

there's a part of that talk | thought 
might be worth passing on to you men. 
Not that I’m any kind of a public 
speaker; but this club which is made 
up of all kinds of business men in dif- 
ferent fields of work has some mem- 
ber give a talk “bout once or twice a 
month on his 


and 


what it’s 
like, what its outstanding points are, 
its headaches, etc. 

They called on 
‘bout well drilling 


own business, 


me to tell th’ 
1 feel we ought to 
give our business a boost with the pub 
lic every time we get a chance. Th’ dox 
engineers, stock raisers, builders 
and a lot of others have got th’ public 
pretty well sold on how doggoned im 
portant and all-fired smart they are. But 
us well drillers have been too busy with 
our tool-pushing and tool-fishing to do 
a job of “public relations.” 

Well, for my part, | think we're in a 
business that’s important and tough, 
and I think it takes a good mixture of 
mechanical ability, brains an’ hard 
work, with a good set of nerves, to take 
it year after year and make a success 
of it. I'm proud to be a well driller. I'm 
doggoned proud when they call me a 
good well driller (and they do every 
once in a while). | hope you feel th’ 
same way. Let's not be afraid to tell th’ 
world about it. 

“Every 
“somebody 


story 


tors, 


while.” I said, 
likely as not it’s one of 


once im a 


F. W. Selmon and Sons of Wakefield, Nebraska, test pumping « new municipal well just completed 
for South Sioux City, Nebraska. The well is 78 feet deep. A |2-inch Johnson Everdur Screen, 20 feet 


you men gives me a dig about what 
a first class modern Jesse James | am 
to get so many dollars a foot for a 6- 
inch or a 12-inch or whatever size of 
want to name. Those of you 
who remember back far enough proba- 
bly rib me about th’ well machine ads 
they used to have in th’ farm papers 
They give the idea that all you needed 
to do to get filthy rich was buy a well 
rig, stand around with your hand on 
th’ drilling rope and feel it making 
money mostly clear profit every 
time th’ bit hit bottom. No brains no 
experient e 


well you 


no noth- 
ing. Just go out and gouge the money 
out of the would be 
standing in line waiting for you. 


no education 


customers who 
“Now, I just wish that was true.” | 
went on, “but it’s a blasted pack of lies 
This well drilling business is a brain 
testing, back-breaking, headaching. 
heart-busting. nerve-racking gamble if 
| ever saw one and I ilove every hour 
of it. and bad! Like other 
business, it's about as good as th’ men 
who are in it. But it has one big differ- 
think, from most other busi 
and how that difference is 
handled has quite a bit to do with the 
success or failure. That difference is the 
large number of hazards that can’t be 
foreseen nor avoided. Th’ wise driller 
will be ready for them and will figure 
them cost of doing 
even though he can’t foresee them. 
“Let’s just take a quick look at some 
things that happened to me recently that 
show what I mean. Six weeks ago one 
ot our crews was coming in after finish- 
ing a job out of town. It was dark. They 
hit a frost-boil on a black-top road. It 
jolted them just enough so they lurched 
th’ shoulder. It soft an’ th’ 
rig was heavy; so they rolled over right 
th’ ditch 
carry good insurance, but this one cost 


good any 


erTecr. | 


nesses, 


into his business, 


onto was 


where was deep. Sure, we 


long was used. On test, the well delivered 750 gpm with |4 feet drawdown. 


Ten 


what we col 
lected. Besides, we lost time on the job 
while makin’ repairs 

“Then th’ very week we had a 
crew on a big well. It was a gravel-pack 
job that had a 5-foot starter pipe. 20 
feet long. that we had just set in place 


us a cool thousand over 


next 


There was a fair amount of snow on th’ 


ground. Then it started to rain early 


"There's still nothing wrong with the old 
reflexes. Notice the way | avoided that joker 
in the car back there? 


It rained hard all day and 
night. 


one morning 
th’ next 4 storm sewer clogged 
up This construction job 
flooded. We spent most of a week get 
ting back to when the 
rain started. That one cost us more than 
I like to think about. 

“Next came one just last week that | 
might call th’ case of the buck 
who cost me a hundred bucks. We were 
pulling a pump downtown and had th’ 
sidewalk half blocked off. Everything 
was up but th’ last two lengths of col 
umn and th’ pipe 
One of our young drillers was hoisting 


“ hole was 


“ here we were 


young 


bowls and suction 
it a good boy. a worker with a good 
head on him. But caught 
under th’ manhole ring. busted a bail. 
and went down in the well. 

“ “See here. Ed.” | said to him, “How 
in blazes did a thing like this happen ? 
Why didn’t you see it?’ 

“He turned kind of red. looked fool 
ish, and just said, “Well, | happened to 
look away for just a couple of seconds 
right then.” 

“‘Oh ho.” I savs. “Was she that beau 
tiful ?” 

“He just grinned and what could 
I do but give him a lecture and let it go 


somehow it 


The Johnson National Drillers’ Journal 





at that? After all. | 


myself. 


was young once 

“Then to bring it up to date. today 
one of our crews put in their third day 
fighting a mess of rocks regular 
boulders about 150 feet down in a 
5-inch farm well job right in an area 
where put in all kinds of wells 
and never run into anything like that 
My son was talking to th’ driller on the 
job and remarked, as a person might. 
‘Now why in blazes would the blasted 
glacier have to lay a nest of rocks right 
where folks would locate their 
new house and we'd be stuck with put- 
ting down their well?’ 

“And th’ driller smiled at him and 
said. “You'd better ask somebody older 
than | 
happened ‘ 

“Yes, you might as well make a joke 
of it. but it costs money just th’ same 
think we ought to 
make every job stand on its own feet? 
Let's take for instance that job where 
truck rolled over because of the 
damaged highway. What job should 
that be charged to? Or do you think the 
state would pay for it? 


we ve 


these 


am. | wasn’t here when it 


Now. does any body 


our 


“Then that storm sewer clogging up 
with flotsam. and th’ rain flooding th’ 
whole job, undermining our rig, and 
washing out around our casing. Do you 
think the should pay for this? 
Would you take that risk if you were 
the 4 against it,” 
body says 


Where do 


premium? You 


owner 


‘Insure 
Well. savy you can and do 
charge th’ th’ 

can't such 
things; so you carry insurance on all th’ 


owner some- 


you cost of 


out-guess 


Purnp-testing a !6-inch well, 15! feet deep, for the City of Litchfield, Minnesote. Yield was 
725 gpm at 45 feet drawdown after 24 hours pumping. The well is equipped with « Johnson Everdur 


jobs, or take th’ risk without insurance 
So it ends up averaging out, doesn’t it? 
“Even where that young driller with 


for 


and looked th’ wrong way ves 


an eye female beauty got careless 
even 
in cases of plain carele ssness., Vou can't 
avoid it entirely as long as vou're deal 
beings. An old 
might have done th’ same thing if a fly 
lit on his These kind of things 


amount to so risk on job 
onto th’ one 


ing with human goat 
nose 
much every 
because can't 
job 
want to 


“Would you be 
job to a 


you put it 


where it happens even if you 


likely to give : 
contractor told you it 
about $41.00 a foot, but 
if they hit a boulders it would 
be by th’ ? Even if th’ driller 


argued that it wasn't his fault that you 


well 
who 
would cost you 
nest of 
hour 


wanted your well put down right where 
there was a mess of rocks. youd say it 


he 


busine as 


driller “a> 
th’ man doing th and it 
up to him to know th’ risks to be took 
think 
in th’ well drilling business and expect 
to have th’ take all the un 
foreseen risks? Not a chance! It has to 
gets if 
in the 
driller Fors 


wasn't vour fault either 
was 
stay 


“Does anvbody vou could 


customers 


be averaged out so nobody too 
hard; but its got to be thers 


job or the 


price 
of every well 
broke.” 

That's what | 
Don't 


told 
think | 


business 


them the 


the ~t 
told 


meni 
truth? 


you 


Yer ol 


friend 


Tom 


Well Screen, 2! feet long. Mueller Well Company of Gaylord, Minnesota, was the drilling con 


tractor. 
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cneening> 


ie 


Slim 


Why do vou 


down 


Jack 
front of his 


Suppose 
and 
that ? 
He ‘s worrk d 


pacing up 
like 


Jim 


house 


guess 
Slim 


Jim 


Why? 


What 
~The cat ‘ 


THORNDY AT 


Holy smokes | forgot 


to leave my money home 


that McTavish hae 
station at the 
| think ao The bree 4 ' 


heen taken down.” 


Is it true 


the service 


orner 


Drunk (to 
stander ay 
Splendidly 
rood 
naval ofheer 
Drunk 
| gotta 


formed by 


splendidly urs 
will yuh ? 
My 


| m a 


call me a cab 
uniformed bystander 
nol a do 


mat | mm rman 


sli me a boat 


All right. ther 


get home 


A tramp knocked on the 
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ASSOCIATION NEWS 


This section is dewoted to the exclusive use of water 
well drillers’ associations, both state and local 
Notices, announce , changes of officers and other 
items should be ditor gg mm National 
Drillers’ Journal, 2304 Long Ave t. Paul 14, Min 
nesota 


OnTARIO, CANADA 

The Ontario Water Well Association 
will hold its 1955 annual meeting and 
convention at Oakville, Ontario, on May 
5 and 6. The Oakville Arena has been 
secured for the large number of exhibits 
of equipmerit that are expected. The 
exhibits last year were an outstanding 
part of the meeting. An larger 
display of equipment will be brought in 
this year by 
pliers 


even 


manufacturers and sup- 


Invitations are being sent to well 
drillers in other Provinces—Quebec, 
Nova Scotia and New Brunswick as well 
as to all well drillers in Ontario. The 
committee expects double the attendance 
of last year. 

Details of the program and arrange 
ments are being handled by C. D. Me 
Lean, secretary-treasurer of the Asso- 
ciation, 849 Forest Avenue, Ottawa, On- 
tario, 


New ENGLAND 

The New England Water Well Drill- 
ers Association held its annual meeting 
on January 15 at Shrewsbury, Massa- 
chusetts. The question of a licensing law 
for drillers in various states was dis- 
cussed and it was suggested that further 
study be made of the proposed legisla 
tion in Connecticut. The members pres- 


ent also discussed advance plans for a 
joint exhibit at the Eastern States Ex 
position in Septe mber, 1955, as it has 
done in the past. 

After a day of discussion of the busi- 
ness of the Association and a fine social 
time, the officers for 1955 were elected. 


Stanley Hilloch of Gorham. Maine. is 
president; Joe Dilks of East Long- 
meadow, Mass., vice-president; Ray 
Drinkwater of Camden, Maine, is treas- 
urer; and Ralph L. Gray of Southville, 
Mass., is secretary. 


Soutn Dakota 

The South Dakota Well Drillers As- 
sociation had a very successful conven- 
tion at Huron on March 3 and 4. A fine 
crowd was on hand. The excellent pro- 
gram and the social events were en- 
joyed by all. 

Officers re-elected for the coming 
year are: Irvin M. Johnson of Erwin, 
president; H. F. Draine of Sturgis, vice- 
president; Kermit B. Meier of White 
Lake, secretary; and Lloyd M. Hinker 
of Woonsocket, treasurer. William 
Weichert of Faith, was elected a direc- 


Twelve 


tor for three years to replace Milton 
Leer of Vermillion. 

At the business meeting the group 
voted to have the next convention at 
Rapid City, and to organize a field trip 
to study the geological formations ex- 
posed in that area. 


Onto 

Any way you looked at it, the con- 
vention of the Ohio Water Well Drillers 
Association on February 16 and 17, in 
Columbus, was a big success. Total reg- 
istration at the convention reached 275, 
which included drillers, their 
guests and exhibitors. The program 
featured excellent speakers, and each of 
them had plenty of good material for 
drillers to take home with them after 
the meeting. A total of 45 exhibitors 
displayed the most recent equipment 
and supplies for water well construction. 

The Board of Directors elected A. J. 
Asher of Carlisle, president to fill the 
vacancy created by the death of George 
Applegate. Joseph Koehne of Norwood 
was elected a director to fill the vacancy 
on the board. 


wives, 


The Association is backing legislation 
which has been proposed in the Ohio 
Legislature to provide for licensing all 
well drilling contractors and pump in- 
stallers. The proposed law also provides 
that the Water Resources Board estab- 
lish a code of minimum requirements 
for well construction. After the code has 
heen adopted, any contractor who does 
not comply with it may lose his license. 
The Association feels that the law pro- 
tects both the public and protects good 
drillers who want to do high quality 
work. 


MARYLAND 

The Maryland Water Well Associa- 
tion, which is only a little over a year 
old, held a meeting in Baltimore on 
February 25. A legislative bill proposed 
by the Association to give well drilling 
contractors mechanic lien rights was 
discussed in detail. Plans were made to 
contact key members of the legislature 
and do everything possible to get this 
law enacted this year. 

The officers of the Association this 
year are: George E.’ Renier of Havre de 
Grace, president; Howard R. Thomas 
of Hillsboro, vice-president; Dorsey E. 
West of Aberdeen, secretary-treasurer. 


CONNECTICUT 

The annual meeting of the Connecti- 
cut Well Drillers Association, Inc.. was 
held at Hartford. Connecticut, on Jan- 
uary 27. The following officers were 
elected for the year: Ernest Rizza of 


Test pumping one of three wells drilled for 
the City of Fort Myers, Florida, by Joe P. 
Maharrey & Son. A 20-foot Johnson Everdur 
Screen was used in each well. The well shown 
here is being tested at 1,500 gpm. 


Meriden, president; Winthrop E. Phelps 
of Bantam, treasurer; and Gene Bronzi 
of Torrington, secretary. All drillers in 
Connecticut are urged to 
membership dues to the 
treasurer. 


send their 


Association 


MICHIGAN 

The annual meeting of the Michigan 
Well Drillers Association habitually at- 
tracts the largest crowd of any state 
drillers’ association in the country. The 
27th convention, which will be held this 
year in Lansing, will be no exception to 
the past record. A great convention is 
being organized by the committee under 
the leadership of Leo Riegler, 
the convention chairman. 

April 28 and 29 are the dates for this 
years meeting. The Olds Hotel will be 
the convention headquarters. Displays 
of equipment will be set up at the 
Armory Building, located in the east 
part of town. Outstanding persons as- 
sociated with the well drilling business 
will speak on a variety of subjects 
Many useful techniques and items of 
equipment will also be demonstrated as 
a part of the program. 

The usual get-acquainted party is 
scheduled for the evening of April 28, 
and the annual banquet will be held 
Friday night, April 29. Every Michigan 
driller ought to attend this meeting. 


who is 


MONTANA 

The Montana Water Well Drillers 
Association will hold its annual conven- 
tion this year on April 18 and 19, in 
Miles City, Montana. The meetings will 
be held at the Elks Clubroom. 

A number of equipment displays will 
be set up by manufacturers and job- 
bers. R. K. Petersen of Edward E. John- 
son, Inc., will give a talk on the selec- 
tion of well screens and development of 
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screened wells. The whole program will 
be of interest and value to every water 
well contractor in Montana. 


Missouri 


Plans are complete for the 19th an- 
nual convention of the Missouri Water 
Well Drillers Association, which will be 
held April 18 and 19 at Jefferson City. 
The meeting will feature displays of 
equipment and supplies, and an excel- 
lent program of technical talks. 

The facilities of the Governor Hotel 
will be used for the convention. Com- 
plete details of the program are in- 
cluded in the yearbook of the Associa- 
tion, which has already been mailed to 
the more than 300 well drillers in Mis- 
souri. Every driller in Missouri should 
attend this meeting 


Texas 

The Texas Water Well Drilling Con- 
tractors Association is sponsoring a 
three-day meeting on July 28, 29 and 
40, to be called the Southwestern Water 
Well Exposition. The facilities of the 
University of Houston at Houston, 
Texas. been set ured for the ex- 
hibits, the program and housing. L. FE. 
Fuller. P. O. Box 3057, Houston 1, is 
convention chairman. 

More details of the plans for the 
meeting will appear in the next issue of 
the Journal. One unusual feature will be 
an auction of well 
equipment. 


have 


sale used water 


NEBRASKA 

The 24th annual conference and 
short course of the Nebraska Well Drill- 
ers Association, held at the University 
of Nebraska on February 17 and 18, 
was an outstanding success. More than 
190 drillers from all parts of the state 
registered for the meeting, which is the 
largest number of drillers that has at- 
tended an annual meeting of the Ne- 
braska Association. More than 330 per- 
sons attended the buffet supper put on 
by manufacturers and jobbers on the 
evening of the first day. 

A total of 59 manufacturers and job- 
bers participated in the convention with 
the drillers. Many excellent exhibits of 
equipment and water well supplies were 
set up in the large room where the 
meetings were held. 

The excellent program included a talk 
by Chancellor Hardin of the University, 
a panel discussion on the well driller’s 
interest in future ground water utiliza- 
tion in Nebraska, a panel discussion on 
improved methods of well development, 
an explanation of the new state regula- 
tions regarding sanitary wells, and a 
movie showing well drilling operations 
in Nebraska. Officers re-elected for the 
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coming year are: Erlo Cox of North 
Loup, president; Arthur Haggard of 
Ogallala, vice-president; Andrew Olson 
of Oakland, treasurer; and V. H. Drees 
zen of the University of Nebraska, 
secretary. February 23 and 24 were se 
lected as dates for the 1956 meeting. 


INDIANA 


A record number of well drilling con 
tractors from all over the state attended 
the 24th annual convention of the Indi 
ana Well Drilling Contractors Associa 
tion in Indianapolis, on February 23 
and 24. All of the available space for 
exhibits by manufacturers and jobbers 
taken. The two-day 


was program in 


cluded several interesting and informa 
2s 
tive talks by experts on various phases 


of ground water development. 

The buffet supper the evening of the 
first day, and the annual banquet which 
concluded the thor 
oughly enjoyed by all those present. At 
the business meeting the following offi 
were elected: W L. Gordon of 
Churubusco, president; Carl Heldt of 
Evansville, vice-president; Mel Hahn of 
Nappanee, treasurer; R. T. Hill of La 


Fontaine, secretary. The association and 


second day, were 


cers 


its officers are doing an excellent job in 


representing the interests of the 
well drillers of Indiana 


water 


IDAHO 

The 1955 the Idaho 
Drillers Association will be held at 
Shore Lodge, at McCall. on June 27, 28 
and 29. Clifford E. Hosack of Nampa. 


is convention chairman and is organiz 


of 


convention 


ing all details of the meeting. The at 
tractive location for the meeting and the 
program being arranged should draw a 
large crowd for this year’s convention 
More details about the program will 
be reported in the next issue of the 
Journal. 
MINNESOTA 
The 
of the 


tors 


annual meeting 


Water 


in 


and exposition 
Well Contra 
Minneapolis met 


Minnesota 
Association 
with enthusiastic response from drilling 
contractors, manufacturers and jobbers 
Except for a few hours devoted to busi 
the first 
left open for drillers to spend among 


ness meetings, two days were 
the excellent exhibits of well equipment 


Exhibits were from 


wIP.M 
of by 
a large panel of selected speakers filled 
the third of the 
Questions and discussion from the large 
audience of drillers that attended thes 
meetings brought oul many interesting 
and helpful ideas 

Total the 
reached 280, which included some 


and supplies 
9A.M 


A series 


open 


technical discussions 


entire day meeting 


registration § al meeting 
140 
drillers. The annual banquet and dance 
on Saturday evening concluded the con 
vention 

Officers elected for the 
are | | Renner of Minne apolis presi 
dent; Herbert Bemis of Waterville, vice 
president; Al Zuercher of St. Paul, sec 
Norm 


secretary 


coming year 


(lvrom is re 
March 22 


24, 1956, were selected as dates for next 


retary-treasuret! 
tained as executive 


year s meeting 


Part of the record crowd that attended the 1955 conference of the Nebraska Well Drillers 


Association. 
Horn of Papillion. 


Fifteen-year attendance awards were given to Erio Cox of North Loup and Donald 


Thirteen 





ADVERTISEMENTS 


We will mmsert advertisements 
wanted or for sale, belp or work wanted, etc., for our 
readers, free of charge. Advertisements must be brief 
and we cannot assume responsibility for them, but will 
be glad to put parties im touch with each other by this 
means and: supe? that they imvestigate any offers or 
suquirtes care}uily for themselves. 


or drilling equipment 


FOR SALE: Model 33-W drill with tele- 
scoping derrick mounted on 2-ton Diamond 
. truck, both in excellent condition. One 
extra rebuilt LeRoi motor, never used. Priced 
reasonably Wayne Lampman, Sr., Blue 


Mounds, Wis. Phone Mt. Horeb 2R9. 


FOR SALE: Steel-frame, cable-tool machine 
mounted on 1938 Dodge truck; 38-foot mast, 
spring shock; 500° of %” cable, 500’ of %” 
sand line; tools and bailer for 3” and 4° 
wells; 4-cyl. Wisconsin engine. Will drill 3” 
wy; 4° wells to 250. Machine 
working steadily now. Price $1,800. Borman 
Plumbing & Heating Co., 9737 Lyndale Ave 
S., Minneapolis, Minn. Phone South 1-9142 


FOR SALE: 5 hp. Deming jet pump and 
motor; 220-440 V-3 phase. Pump has been 
overhauled by Deming factory and carries 
new pump guarantee. Price $300, f.o.b. Min 
neapolis. Borman Plumbing and Heating Co., 
9737 Lyndale Ave. S., Minneapolis, Minn 
Phone South 1-9142 

FOR SALE 
New Bedford manila 
$193.67, and will sell 
Horner Well Drillers, 
town, Pa 

FOR SALE: One used, 
bumper, 344" fishing head. 
5%” or larger hole. Weighs about 200 Ibs 
Cheap. E. C. Lenhart, 2606 Philmay Terrace, 
Mt. Penn, Reading, Pa. Phone Reading 41114 

FOR SALE: Steel Keystone drill mounted 
on 1941 Dodge truck. Rubber shock and cat 
head, complete with cable and all necessary 
tools for 6” work. Price $1,200 
Rt. 1, Oconto Falls, Wisc. 

FOR SALE: No. 71 Star 
fully equipped, mounted on 2 
truck Has 600' of »,” cable, 600° of %” 
sand line, and 20° bar. Will sell at 
price, Ordean H. Torgerson, 1412 15th Ave 
N., Minneapolis 11, Minn. Phone Ju. 4973. 


FOR SALE: Solid rubber tire trailer for 
mounting well machine, $15. One 6 h.p 
Fairbanks engine, $35. Lynn Matteson, Tustin, 
Mich 

FOR SALE OR TRADE: Dempster No. 19 
steel hydraulic machine; Failing 1000-A with 
500 feet of drill pipe; two 5S-inch, 12-stage, 
+-phase Pomona deep well turbines, with 50- 
foot setting. Hedges Drilling Company, RFD 
No. 6, Lincoln, Nebr. 

WANTED: Failing 1500 rotary drill with 
> x 6 pumps; or a similar machine. Hedges 
Drilling Company, RFD No. 6, Lincoln, Nebr. 


FOR SALE: 21-W Bucyrus-Erie drill, 34 

telescoping derrick, catheads, type EB trailer 
mount, steel wheels available; 500° of %” 
cable, 500° of %" sand line. Price $2,000; 
Rowles Well Co., Hancock, Minn. 
FOR SALE: Two late-model well 
machines. Cost $30,000 new. Will 
tools for $10,500. Henry Merry, 
Massachusetts. 
FOR SALE: Steel Cyclone spudder; 32-foot 
mast, 4 cylinder Le Roi engine mounted on 
1942 Chevrolet truck. Can drill 4 inch, 6 inch 
and 8 inch wells. $1,600 with weols: $1,400 
without tools. Lawrence Carter, c/o Knight's 
Road, Croyden, R. D. No. 1, Pennsylvania 


wells to 


One 300° coil of new 154" 
drilling line Lost 
for 60% of that cost 


329 Strayer St.. Johns 


long-style, jar 
Can be used in 


Art Luisier, 


drill, and 
ton International 


new 


good 


drilling 
sell with 
Duxbury, 
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FOR SALE: Truck mounted rotary water 
well drills; Franks model FA: Mayhew 1000; 
and Sullivan 2000 capacity machine on 1949 
GMC truck. Fred E. Butler, Box 481, Pueblo, 


Colorado. 


FOR SALE: Bucyrus-Erie 
rig, excellent condition. Cat-mounted, rubber- 
cushioned sheaves; includes trailer for mov- 
ing rig. Half price. Ray O'Loughlin, 50 
Cleveland St. North Fond du Lac, Wis. 
Phone 4378. 


WANTED: Graduate engineer or geologist. 
Must have at least five years experience with 
cable tool and rotary drilling methods and 
turbine pumps; to design, sell and supervise 
construction of water wells in Minn., N. D.., 
S. D., Mont., Wise., and lowa for industry and 
municipalities. Salary plus profit sharing. 
Give experience and references in first letter. 
All replies held strictly confidential. McCarthy 
Well Co., 670 Eustis St, St. Paul, Minn 
Nation's oldest and Northwest's largest since 
1860. 


WANTED: Cable tool and rotary drillers 
for large water wells. $1.90-$2.20 per hour 
plus time and a half over 40 hours, plus ex 
penses. Work in Minnesota. Address reply 
to Box ABC, c/o Edward E. Johnson, Inc., 
2304 Long Ave., St. Paul 14, Minn. 


FOR SALE: No. 42 Cyclone drill mounted 
on 1947 Studebaker truck with good motor, 
two-speed rear axle, fair tires. Tool guide, 
cat head, device, slack-line holder, 
gear reduction on bull reel for pulling casing, 
casing reel, starter and generator. Has 600 
new 5%" drill cable and 600 of new %” new 
sand line. Cat walks and tool box built on. 
Used six weeks, drilled ten 4” wells. Must 
sell because big for our work. Price 
$5,800. Douglas Holzem, 1975 Prairie Ave., 
Beloit, Wis. Phone 2-3922 


22T blast hole 


spooling 
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the interest of the well drilling and 
water supply industry. 
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Editor 


The contents of this journal are copy- 
righted and must not be reprinted or pub- 
lished without giving proper credit to the 
authors and this journal. Permission to 
use articles and to make any minor 
changes which may be indicated as desir- 
able, together with illustrations, wil! 
giadly be given to any responsible parties 
upon request 


WANTED: Old well drill with tools; prefer 
2x 3 x 8 thread. State make, condition, 
gre and location. Briggs Well Drilling, Rt. 
2, Aduance, Mo. 

"FOR SALE: Established well drilling busi- 
ness complete including Howell No. 60 all- 
steel machine with 4 to 10 “ tools. Also 
wood-frame machine with 4” tools. Stude- 
baker, l-ton 1954 model pick-up. Stock of 
pipe, pumps, screens, fishing tools. Mrs. Edna 
Hosmer, Eagle Bend, Minn. Phone 126. 

FOR SALE: Tools—15” spiral star bit, 12” 
straight star bit, 17” bit, 12” bit, 10” bit, 
all 4x5 7API joints; 15” bit and 8” bit, 
both 344 x 4%-7API joints; 444” x 20° stem, 
54%” x 13’ stem, 54%” x 17’ stem, 6” x 12° stem, 
all with 334” pin, 5” box; 4” x 22° stem with 
334” pin and box; wrenches, 5” and 6” 
square; 2 sets No. 2 tracks and jacks, com 
bination 12” and 15” drive head, set drive 
clamps for 5” square, also 544 Keystone drill 
ing machine, very reasonable. O'Connor & 
Son, Spring Green, Wis. 

WANTED: 1 set of 3” and 4” 
and 3” hollow rod tools. O. E. Lewis, 
ington, Ind. 

WANTED: Sober, 
rotary driller for 
gravel formations. 
dalia, Ohio. Phone 44514. 

FOR SALE: Complete reverse hydraulic 
well drilling equipment. Sale forced by the 
death of the owner. Good equipment, excellent 
territory. Write Mrs. Vera Mattison, Minden, 
Nebraska. 

FOR SALE: Model 21-W  Bucyrus-Erie 
drilling machine mounted on Ford truck. No 
tools. O. E. Lewis, Darlington, Indiana 

FOR SALE: Four 24+-L Bucyrus-Erie drills 
No. 50 Keystone drills; two 22-W 
Buecyrus-Erie drills. Drillers Supply Co., P. O 
Box 64, Joplin, Missouri 

FOR SALE: Truck-mounted 
Failing 1500, heavy duty; Mayhew 1000, 
chain pull-down; Sullivan, 2000° capacity 
Also 500 gpm, 2-stage, turbine pump with 60’ 
column and belt head, $250. Fred E. Butler, 
Box 481, Pueblo, Colorado 

FOR SALE: Bucyrus-Armstrong 22W drill 
with casing reel, clutch, sand reel, spooling 
device, derrick raiser, good V6 International 
power unit; mounted on good 4x6 GMC truck. 
Priced right. Glen E. Clark, Fredericktown, 
Missouri. Phone 58] 

FOR SALE: Howell 60, all steel, 
machine with cable; mounted on 
trailer with hard rubber tires 
Price $900. Art Vinson, Fort Dodge, lowa. 

FOR SALE: Stone 31 drilling machine 
with all tools; mounted on truck. In good 
condition and now drilling in one of toughest 
drilling areas. Selling because of health. 
Box LRR c/o Edward E. Johnson, Inc., 2304 
Long Ave., St. Paul 14, Minnesota 

FOR SALE: Sullivan 200 rotary on 4x6 
GMC truck, with 520° drill pipe and all acces 
sories; 3” to 8” fish-tail bits; 4” to 8” rock 
bits. With or without 800-gal. tank truck 
Price, complete, $5,000. Elmer Crain, Boyne 
City, Michigan. 

FOR SALE: Used 4” x 24 
thread, needs machining: 8” bit and set of 
jars 244x3%%-7 thread; 4° x 20° stem 2'4x3% 
thread and set of jars. Two Harris air pumps, 
2%” and 4”. Please make offer. A. H 
Miller, Ellensburg, Washington. 

FOR SALE: Star 40 drilling machine with 
LeRoi engine; mounted on 1931 Model A 
Ford in good condition; 375 ft. 54” drill line; 
350 ft. 4” sand line. Price $1,000. Robert T 
Milton, Trevor, Wisconsin 

WANTED: Water well driller to operate 
either cable tool or rotary machine. Must be 
sober and capable of taking full responsibility 
Herschel Mourning, Colchester, Illinois. 
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FOR SALE: Gaso. dual. reciprocating 44,” 
x 6” power pump. Good as new. Price $300. 
William Myers, 20 Jackson Street, Hayward, 
California. 


FOR SALE 


derrick, 


Keystone drilling machine, 60’ 
cog hoist; International engine, belt 
drive; number of tools. Riz will drill 3,000 
feet. Price $3,000. W. F. Shetler, R.F.D. 1, 
Navarre, Ohio. Phone 5711. 


FOR SALE: Star 240 mounted on Army 
4 x 4; shock absorber on mast; level-wind 
device; 450° new 5%” drill line; 400° of %” 
sand line; 4° with jars; one 6” bit 
Truck has winch and new motor, all in A-1 
shape. Price $3,800. Raymond E. Aul, RR. 
No. 6, Muncie, Indiana. (Phone: Yorktown 
857) 

FOR SALE 


chine, 


tools 


21 W Bucyrus-Erie drilling ma 
mounted on 1939 International truck 
Truck in good shape. Cable and tools availa 
ble at extra cost. L. J. Becker, Clayton, Wis 
Phone 22 % 
FOR SALE: No 


chine 


consin 


42 Cyclone drilling ma 
2\%-ton, GMC, cab-over 
feet new %” drilling line 
sand-line. Also #40 Cyclone 
mounted on 1% ton, Ford, 
truck. J. N. Caufhel, 29093 
Farmington, Michigan. Phone 


mounted on 
engine truck: 700 
and 700 feet +" 
drilling machine 
cab over-engine 
List Street, 
2405 

FOR SALE: Mayhew Model 1000 rotary: 
4'2x5 mud pump; mounted on 4wheel drive 
Ford truck, with 2%" drill pipe and tools 
Has a winch on truck. $6500. Gilbert Zech 
man, Rt. 3, Middleburg, Penna 

FOR SALE: 55 Star, complete with truck, 
welder and tools for 5° to 10° wells: Joy dia 
mond core drill with pump and winch, air 
operated; 55 Royal Bean triplex pump, 50 
g-p.m., 500 lb. continuows duty. G. E. Foster, 
827 Broadway, Sonoma, Calif. 


Well Disinfection 
Method Suggested 


ndications of contamination are often 

found in the from new wells 
if care has not been taken to disinfect 
the well and pumping equipment thor- 
oughly after the work has com- 
pleted. Also, contamination may be 
introduced into a well or water system 
when it is opened for repair. Wells and 
water systems should, therefore, always 


water 


been 


be disinfected following new construc- 
tion or repair in order to destroy any 
contamination which may have 
introduced at that time. 

The disinfection may 


been 


be carried out 
by pouring one q art of standard laun- 
dry bleach (such as Hilex, Purex, 
Chlorox, or other hypochlorite solu- 
tion) mixed with three gallons of water 
into the top of the well casing in such a 
way as to wash down the inside of the 
casing and the outside of the drop pipe. 
In most instances, this is best done by 
removing the well seal at the top of the 
casing, although in those wells equipped 
with a removable plug in the seal, the 
solution may be introduced the 
well by simply removing the plug 


into 
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If the well is equipped with a single- 
pipe jet pump, the entire pump assem- 
bly must be removed from the well to 
permit a thorough job of disinfection. 

In the case of large and dug-type 
wells, a greater quantity of chlorine 
solution will be required to accomplish 
the disinfection. As a rule approxi- 
mately one gallon of laundry bleach will 
be necessary for 1,000 gallons of water. 
Whenever possible the walls of such 
wells should be thoroughly washed with 
the solution. 

The chemical the 


should be left in 


for about four hours, following 
which the solution should be pumped 
from the well into the pressure tank and 
distribution system. The chlorinated 
water should be drawn into all the 
piping by opening each faucet until the 
odor of chlorine is apparent. After leav 
ing the chlorinated water in the piping 
for at least two hours, it can 
charged to until the 
odor are no longer objectionable 


weil 


be dis 


waste taste and 


(Suggested method developed by the Division 
of Environmental Sanitation, Minnesota De 
partment of Health.) 


STATE DRILLERS’ ASSOCIATION DIRECTORY 


California 
San Joaquin Valley 
Jack De LaGrange, President 
Southern California 
James E. Wright, Jr., President 
W. D. Edgbert. Sec'y-Treas Norwalk 
T. M. Carroll, Manager Temple City 
Associated Drilling Contractors 
Norman R. Jessee, President 
Donald Engies, Sec'y-Manager 


Colorado 
F. C. Eddy, President 
Fred Pearson, Sec’y-Treas 
Luther Symons, Executive Sec'y 


Connecticut 
President 
Secretary 
Florida 
President 
Idaho 
Andrew, President Idaho Falis 
ler, Sec’y-Treas Boise 
Illinois 
Henry Boysen, Jr., President 
Robert C. Parks, Service Secretary 
Indiana 


President 
Secretary 


Madera 


Indic 


Chico 
Sacrament< 


Moffat 
Englewood 
Denver 


Merider 
Torrington 


Rizza 
Bronz 


Ernest 
(rene 


R. M. Vickers, 


Miam 


Howard F 
w.B 


Liberty ville 
Urbana 


Walter Gordon 
R. T. Hill, 


Churubuscc 
LaFontaine 
lowa 


President Waterlox 
Secretary Coulter 


Howard White, 
Burr Zander 


Kansas 
Hazen Biledsce, President 
W. L. Hendee, Sr., Secy.-Treas 
J. M. Jewett, Service Secretary 


Strong City 
Muncie 
Lawrence 


Louisiana 


V. S. Seoggins, President 
W. P. Arceneaux, Secretary 


Welsh 
Rayne 


Maryland 
President 
Sec’ y-Treas 


Michigan 
President 
Secy-Treas 


Minnesota 
Tom Renner, President Minneapolis 
Al A. Zuercher, Sec'y-Treas St. Pau! 
Norm Ovrom, Executive Sec'y St. Paul 
Mississippi 
J. R. Lipe, President 
Fred Sutter, Sec’y-Treas 


Missouri 
Charles Wise, President 
Dale Fuller, Service Secretary 


Montana 
Carl F. Hollensteiner, President Dilloe 
Bert Van Dyken, Sec'y-Treas Boteman 


Nebraska 
Erio Cox, President North Loug 
Vv. reeszen, Secretary Lincoir 

Nevada 
S. R. McKinney, President 
William Wright, Vice-President 
New Brunswick 

Arthur LeBlanc, President St 
Patrick Carroll, Sec’y-Treas 


Havre de 


A berdeer 


George E. Rinier 
Dorsey E. Weat 


Grace 


Kar! Geiger, Jr., 
Owen Corsaut, Jr 


Beiding 
Birmingham 


Pope 


Passe Christian 


Kirkwood 
oO\.a 


Las Vegas 
syer 


Anseime 
Bay. N.S 


Glace 


New England 
President Gorham, Maine 
Sec y South le, Mase 


New Jersey 
Stot hoff 


Schultes 


Hilloch 


Gray 


Stanley 


Ralph I 


W. Lather 
4 ‘ 


President 
Secretary 


Plemingtor 
Woodbury 
New Mexico 


President A lbuquer 
See'y-Treas 


Empire State 


President 
Klindt, Sec'y-Treas 


North Carolina 
President 
Secretary 


North Dakota 
Fred J. Simpson, President 
Fred V. Sletvold, Sec'y-Treas 
Northwest 


President 
Gaut, Secretary 


Van R 
Howard 


Turner 
Sheets 


jue 


Albuquerque 


Gordon Gould 


Robert E 


(Chatham Center 


Morris 


( M 
R. Oo 


Hudson 
Heater 


Durham 
aleigt 


Bisbee 


Oakes 


aM. West 


Frank 


Salem 
Bea, erton 
Nova Scotia 
President 
Secy-Trenas 


Ohio 


President 
Sec’ y-Treas 
Oklahoma 


President I } 
Sec'y-Treas Normao 


Oregor 
Uregor 


Sydney Trask 


Cambridge 
E. Brown 


Good wood 


A. J Asher 
R. H. Stein 


Pembery i\le 


Vie 
George 


Mickle 
Reid 


Ontario, Canada 
Frank Hammond, President 


Hunteviile 
‘ D. MeLean, Sec'y-Treas 


Ottawe 


Oregon 
President ‘ 


0. E 
J. A 


Janneer 
Jannsen 


actkamas 
Sec'y-Treas Clackamas 


Pennsylvania 
Joseph Heideimeier, Executive Pres Washington 
Eastern Divisior 
President I 
Secretary 


Leon Slauch 


olin University 
Thomas Keyes 


Malverr 
Western Divisior 
President 

Butcher, Secretary 


Rhode Island 
President 
Secretary 
Seuth Dakota 
Irvin M. Johnson, President 
Kermit B. Meier, Secretary 
Tennessee 


J. E. Miller, President 
S. Eatherly. Secy-Treas 


( J. Marke 
Mrs. Murie 


Jeanet * 
Washingtor 


D. O. Hamilton 
Db. E. Whelan 


Portamout? 
Providence 


Erwir 


White Lake 


LaVergne 
Leba nor 

Texas 
President 


Secretary 
Virginia 

President 
Secy.-Treas 
Washington 
President 

See y-Treas 
Wisconsin 


President 
Sec y-Counse: 


A. & 
T i 


Paweett, Jr 
Husse 


Houston 
Houstor 


Justus A. Ange, 
‘ 


Fairfax 
R. Sundquist 


Norfolk 


Harold O 
George L 


Meyer 
Zent. 


Kirkland 


Vancouer 


Martin Mastrian, 


Superior 
Reaiph H. Nienow 


Merrill 
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Setting 12-inch Johnson Everdur Well Screen, 40 feet long 


in well 257 feet deep for City of Lafayette, Louisiana. 
+ Drilling contractor is Eunice Iron Works of Eunice, Louisiana 


On the right are Mark T. Prigmore, General Utilities Super 


intendent, and J. L. Love, Supt. of Water and Sewage De- 


partment, Lofayette. 


Over the years this page has been tell- 
ing you that Johnson Well Screens do a 
better job for the driller and the well owner. 
Direct comparisons of performance of dif- 
ferent well screens prove this fact. 


Comparison of two city wells at Lafay- 
ette, Louisiana, gives another example of 
the superiority of Johnson Well Screens. 
In 1954, a Johnson Screen 40 feet long was 
used in a naturally-developed well for the 
city. Just across the road the city has a 
gravel-packed well equipped with a pipe- 
base screen 80 feet long. Here are the 
pump-test results from the two wells: 


12” JOHNSON SCREEN (40’ long, No. 80 slot) 
1,050 gpm at 7'-2” drawdown 
2,000 gpm at 18'-6"” drawdown 
3,200 gpm at 30’-0” drawdown 


12” PIPE-BASE SCREEN (80' long, Gravel-Packed) 
1,870 gpm at 60’ drawdown 
The results are plain — the Johnson 
Screen, half as long as the pipe-base 
screen, produced nearly twice the water 
with only half the drawdown. 


Pipe-base screens used by the city in the 
past are made of stainless steel wire wrap- 
ped on ordinary steel pipe. The water at 
Lafayette attacks the ordinary steel of the 
perforated pipe to the extent that these 
screens have collapsed after a few years. 
The stainless steel wrap is unaffected, but 
the two-metal construction fosters elec- 
trolytic action and speeds up the corrosion 
of the pipe base. 


The single-metal Johnson Screen, being 
made entirely of stainless steel, puts an 
end to this kind of trouble and will last for 
many years. 


This is another case where using the bet- 
ter well screen costs the owner less in the 
long run. We know, and most drillers know, 
that this is true economy. 


EDWARD E. JOHNSON, Inc. 
ST. PAUL 14, MINN. 





